INTRODUCTION
In 1967 the first meeting of the International Taxonomic Subcommittee for gramnegative anaerobic rods was held at Lille, France.
The Subcommittee proposed several characters for differentiation among the genera Bacteroides , Sphaerophorus and Fusobacterium.
Except morphology and motility, final pH in glucose medium , threonine dehydration and n-butyric acid production were regarded as the major characters. Promotion of growth by bile, inhibition of growth by dyes , antibiotics sensitivities, glutamic acid decarboxylation, gas production, deoxyribonuclease and DNA base composition were regarded as the minor characters (Beerens , 1968 (Beerens , , 1970 Kosakai and Suzuki, 1968) (Table I) .
These agreements were made by the examination of about 30 strains previously sent from Dr. W. E. C. Moore of Virginia Polytechnic Institute to each member of the Subcommittee. Much more strains should be examined to find out the validity of these characters and the correlations among themselves.
Among the major characters n-butyric acid production was considered as the most important one. It is certain that this character will be the first key of classification among anaerobic gram-negative nonsporulating rods in 8th edition of the Bergey's, Manual.
Ohtani (1970) devised two new selective isolation media, one for Bacteroides and the other for Sphaerophorus and Fusobacterium.
However, later studies in our laboratories showed that these media were not ideal in their selectivity in isolating abilities and should be used, with minor modifications in their ingredients, rather as differentiating media for the three genera.
MATERIALS AND METHODS
Strains used: Genera, species and the number of strains (in parentheses) were as follows: Bacteroides fragilis (63), B. thetaiotaomicron (30), B. terebrans (7), B. putredinis (3), B. melaninogenicus (9), B. uniformis (4), B. vulgatus (6), B. variabilis (2), B. distasonis (4), Sphaerophorus necrophorus (45), S. siccus (9), S. ridiculosus (5), S. varius (4), S. pyogenes (2), S. freundii (4), Fusobacterium fusiforme (29). Many of the strains were isolated from clinical materials of human and animal infections and some from the normal floras. They were identified in our laboratories according to Prevot (1948 Prevot ( , 1957 Prevot ( and 1966 Antibiotic sensitivity test : Two methods were used . The agar plate dilution technic was patterned after Bailey and Scott (1966) . The GAM agar was used as the base medium. In the disc method , GAM agar plates and commercial discs (3 graded concentrations, Eiken and Difco) were used. The incubation time was 24 hr .
Glutamic acid decarboxylation test : In the early experiments , the paper chromatographic method according to Suzuki , Ushijima and Ichinose (1966) was used. In later experiments, a simple method with the commercial disc as described below was used.
Eiken biotest glutamic acid disc method. The disc contains glutamic acid , a small amount of yeast extract and bromcresol purple as pH indicator .
One piece of the disc and 0.5 ml of distilled water were put in a small tube (10 x 100 mm) . After allowing to stand for 15-30 min with intermittent shaking , 0.1ml of N/4 HCl was added. The anaerobes were cultured on GAM agar plates anaerobically . A sufficient amount of each culture (usually 2 or 3 loopfuls of a 2-mm-diameter loop) was added into each tube which was mixed well . After 6 hr of aerobic incubation at 37 C, each tube was added with 0.1 ml of N/4 NaOH and mixed well . The test was negative if the reagent remained yellow, and positive if it turned to violet . The volume and the concentration of HCl and NaOH must be accurate in this experiment.
The effect of bile on the growth: To thioglycolate medium (Difco) , added were 1% glucose and 2% Oxgall (Difco) ; this medium was inoculated with each strain under study. The growth was compared with that in the control medium without Oxgall. Several lots of cattle bile powder prepared in Japan were also used.
RESULTS
Preliminary antibiotic sensitivity tests showed that aminoglycosides were antibacterial only against less than 10% of the strains of Bacteroides , Sphaerophorus and Fusobacterium.
Tetracycline group, Chloramphenicol , Macrolides, semisynthetic Penicillins and Rifampicin had strong antibacterial actions against most strains of the three genera.
To Cephalosporins more than 70% of the strains were sensitive . However, none of the above mentioned antibiotics had a genus differentiating ability among Bacteroides, Sphaerophorus and Fusobacterium .
Among the antibiotics examined, only Polypeptides group (Colistin and Polymyxin B) showed a genus differentiating ability.
Almost all strains of Bacteroides were resistant to Colistin (CL) and Polymyxin B (PL-B) , whereas almost all strains of S phaerophorus and Fusobacterium were sensitive to both of them. Quantitative studies showed that the number and the size of colonies of Bacteroides on PL -Bcontaining medium were smaller than those on CL-containing medium . Thus CLL was preferred to PL-B as the ingredient of the differential medium . Sodium taurocholate, which was included in both Mitsuoka's medium (Mitsuoka , Saga and Y amamoto, 1964 ) and Ohtani's medium (Ohtani , 1970) , was found to inhibit the growth of some strains of Bacteroides.
Therefore, it was excluded from the differential medium.
In Table II the major characteristics of the 252 strains are presented.
Although many strains of B. melaninogenicus produced n-butyric acid , Bacteroides, 
Sphaerophorus
and Fusobacterium were clearly differentiated each other by the production of this fatty acid and the threonine test.
The final pH values of most strains of Bacteroides were lower than 5.5; those of most strains of Sphaerophorus and Fusobacterium were above 5.6. However, B. put redinis and many strains of B. melaninogenicus showed pH values above 5.6, because they were asaccharolytic. B. melaninogenicus had 3 subspecies and the asaccharolytic subspecies was shown to produce a small amount of n-butyric acid (Cato et al., 1970) .
The threonine test seemed to be very valuable for taxonomy of the genera. The threonine dehydration, however, depended on the fragile enzymatic activty of anaerobes, which ware easily inactivated by the exposure to oxygen. Therefore, the buffer used in the test must be freshly prepared and boiled just before use to keep it oxygen free.
In addition, the remaining components of the media used for the cultivation of bacteria could dehydrate threonine, so the bacteria must be washed by centrifugation as completely and as rapidly as possible. All these troublesome conditions were necessary for reliable results, so this test seemed unsuitable for clinical bacteriological laboratories.
The effects of bile on the growth of many strains were observed. The growth of strains of S. necrophorus and F. fusiforme were inhibited and that of about onethird of the strains of Bacteroides were promoted by Oxgall. However, the results obtained were not clear-cut, i. e. the growth of some strains of a species were promoted and those of other strains of the same species were inhibited. Similar results were obtained in the experiments with several kinds of bile powder prepared in Japan. Moreover, the potencies of the Japanese biles varied from lot to lot.
The bile-containing discs available commercially for the study of Pneumococcus were also used to find the effect of bile. No clear-cut results were observed. Thus, with the commercial bile and bile discs, growth promotion or inhibition could not differentiate the genera.
Fresh bile of cattle, as Beerens et al. (1963) claimed, could rarely be obtained in our laboratories. The combination of bile and deoxycholate (Beerens et al., 1963; Shimada, Sutter and Finegold, 1969) has not been thoroughly studied in our laboratories.
The results obtained by Shimada et al. (1969) varied, so the combination seemed not useful for the generic differentiation. Table III represents glutamic acid decarboxylation and the n-butyric acid production of the three genera.
A fairly good correlation was observed between the two characters; i. e. about 90 % of the strains decarboxylating glutamic acid did not produce n-butyric acid and vice versa. Note. * : species not identified, #: the strain from Dr. Werner. One loopful of bacteria cultured in semisolid GAM for 48 hr was streaked on the three media and incubated for 48 hr before reading the growth. From the number and size of colonies, arbitrary degrees of growth were recorded.-: no growth, +: weak growth, ++: good growth, +++: very good growth. ** : 46 strains grew very well and 2 strains grew well.
DISCUSSION
In the manuals of Prevot (1948, 1957 and 1966 b) and of Bergey (Breed, Murray and Smith, 1957 ) the first key of classification of gram-negative anaerobic rods was based on the morphology.
Namely, highly pleomorphic rods were considered as Sphaerophorus, rods with pointed ends as Fusobacterium and simple, rarely pleomorphic rods as Bacteroides. Buttiaux et al. (1962 Buttiaux et al. ( , 1966 Buttiaux et al. ( and 1969 and Beerens et al. (1965) used other characters in addition to the morphology (i. e. threonine dehydration, the effect of bile and dyes on the growth and fatty acid production). Sonnenwirth (1960) emphasized the serological characters and Sebald (1962) showed that the GC% 
